Introduction: Adverse physical and mental health conditions can affect the quality of life (QoL) and academic performance of undergraduate and postgraduate dental students and dental interns throughout their education. Aim: To evaluate the QoL of undergraduate dental students, interns, and postgraduate dental students using the World Health Organization Quality of Life (WHOQOL)-BREF instrument in Kingdom of Saudi Arabia. Materials and methods: A cross-sectional study was undertaken among undergraduate dental students, dental interns, and postgraduate dental students from various dental colleges of Kingdom of Saudi Arabia during the first semester of the academic year 2018-19. Information pertaining to the QoL was obtained by using a well-designed WHOQOL-BREF questionnaire, consisting of various domains of the QoL. Results: A total of 518 dental students (UG = 273, DI = 135, PG = 110) belonging to either gender (male = 196 and female = 322) from different academic years participated in this study. The overall Cronbach's a coefficient of the WHOQOL-BREF questionnaire was 0.793. The highest mean score was found with the social relationships domain (62.14 ± 18.64), while physical health demonstrated the lowest mean score (52.15 ± 12.33). Dental students receiving government sponsorship for their education showed significantly higher mean scores for the psychological (57.88 ± 12.19 vs 53.09 ± 11.97, t = −4.498, p = 0.000) and environmental (62.93 ± 14.54 vs 57.94 ± 13.46, t = −4.043, p = 0.000) domains than the self-sponsored dental students. Similarly, government-sponsored dental students showed significantly higher QoL (3.93 ± 0.75 vs 3.52 ± 0.91, t = −5.678, p = 0.000) and satisfaction with health (3.79 ± 0.79 vs 3.21 ± 0.95, t = −7.509, p = 0.000) compared to the selfsponsored dental students. Conclusion: Dental interns demonstrated high overall QoL and satisfaction with health, while dental students receiving government funding for dental education showed higher scores for psychological health and environmental health domains. There is a need to improve the QoL of the students by considering various measures.
IntroductIon
Quality of life (QoL) is a multidimensional concept consisting of life satisfaction, emotional well-being, and functional characteristics of the individuals. According to the World Health Organization (WHO), QoL refers to the individuals' perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards, and concerns. 1 Recently, health educators and researchers have focused more toward the QoL of health profession students. Studies reported that dental students are more likely to undergo higher levels of stress and tend to have more anxiety, depressive episodes, and burnout phenomenon compared to the laypeople. 2 -4 Several causes have been implicated in the increased stress level among the dental students. Female students tend to have more stress compared to the males. Staying away from the hometown, issues related to the manual dexterity and moving from the preclinical stage of dental education, and higher financial burdens were all found to be associated with increased stress levels among dental students. 5 , 6 Al-Sowygh reported academic distress and perceived stress among Saudi dental students and reported higher levels of stress among the females, married, and those studying in higher academic years compared to their counterparts. 7 In addition, Saleh et al. reported clinical training issues as the highest stressor among dental students. 8 Stress and burnout affect adversely the QoL of dental students leading to educational difficulties. 9 , 10 Prolonged years of dental education coupled with the tough and challenging nature of dental curricula may cause students to undergo remarkable levels of stress over the years. This can lead to burnout and behavioral and psychological problems impairing student's concentration abilities. These stressors can have bad sequelae on academic performance of the students, thereby producing negative impact on overall QoL. 2 , 3 In Kingdom of Saudi Arabia, despite several published reports of stress among dental students, we did not find any literature on the overall QoL of dental students even after stress is one of the factors affecting the QoL. Evaluation of the dental students' QoL may provide important facts about their perception of life, health, and other vital factors.
Hence, this study aimed to evaluate the QoL of undergraduate dental students, interns, and postgraduate dental students using the World Health Organization Quality of life (WHOQOL)-BREF instrument in Kingdom of Saudi Arabia.
MAterIAls A n d Methods

Ethical Approval
This research study was registered (FPGRP/43738005/279) with the research center of Riyadh Elm University, Riyadh, Kingdom of Saudi Arabia.
Study Design, Settings, and Participants
This cross-sectional study was conducted in both government and private dental colleges of Kingdom of Saudi Arabia. All the dental students (undergraduate dental students, dental interns, and postgraduate dental students) from different years of education were invited to participate in the study. Data were collected during the first semester of the academic year 2018-19 (September-December).
Questionnaire Contents
The WHO (1998) developed the WHOQOL 100 and afterward the WHOQOL-BREF, a simplified version-to assess the QoL in different cultures and settings. 11 The abbreviated WHOQOL-BREF has been reported similar reliability as that of longer 100-item version. 11 , 12 The WHOQOL-BREF questionnaire is made up of 26 items. Two items are stand-alone questions that evaluate overall QoL and satisfaction with health. The remaining 24 items are divided into four domains: (1) physical health (seven items), (2) psychological (six items), (3) social relationships (three items), and (4) environment (eight items). Every item is rated on a scale ranging from 1 to 5, with domain scores scaled in a positive direction so that higher scores indicate a higher QoL. In our study, the demographic information section was also added along with other domains of the WHOQOL-BREF ( Table 1 ).
Questionnaire Administration
The WHOQOL-BREF questionnaire was digitalized by using the Google survey form, and the link was sent to the dental colleges' student's affair committee to be sent to all the students through registered e-mails. Moreover, the questionnaire link was also sent to the dental students' groups on social media in Kingdom of Saudi Arabia. All the efforts were made to exclude the personal 
Statistical Analysis
Data obtained from the Google forms were downloaded in the Excel sheet and analysis performed. All the data were analyzed by using the statistical package for the social sciences (SPSS) version 25 (IBM Corp., Armonk, NY, USA). Descriptive statistics of frequency distribution, percentages, mean, and standard deviation values were calculated for the different domains of WHOQOL-BREF. Independent t test was applied to compare the mean domain scores between different gender, marital status, and sponsor of the program, while the one-way analysis of variance test was applied to compare the various domain scores at the educational level of the study participants. A p value of less than 0.05 was considered statistically significant for all statistical purposes.
results
Characteristics of the Participants
A total of 518 subjects participated in the study. Higher number of females (322; 62.2%) compared to the males (196; 37.8%) responded to the questionnaire items. More than half (273; 52.7%) of the participants were in undergraduate dental education while 135 (26.1%) were interns, and 110 (21.2%) were in postgraduate dental program. A very high number (369; 71.2%) of participants were single, and more than half (272; 52.2%) self-sponsored their fee of dental education. The mean age of the study participants was 24.90 ± 4.77 years ( Table 2) .
WHOQOL-BREF Domains and Quality of Life and Satisfaction with Health Items
The WHOQOL-BREF domains score for two questions on overall QoL and satisfaction with health were (3.72 ± 0.86) and (3.49 ± 0.92) respectively. The responding students rated their overall QoL and satisfaction with their health as moderate. The highest mean score was found with the social relationships domain (62.14 ± 18.64), while physical health demonstrated the lowest mean score (52.15 ± 12.33) ( Table 3 ).
WHOQOL-BREF Domain Scores and Educational Levels of the Participants
When the WHOQOL-BREF domain scores were assessed among undergraduate dental students, dental interns, and postgraduate dental students, physical health (52. (3.40 ) dental students. The mean satisfaction with health scores showed statistically significant difference across the different educational levels of the study participants (p > 0.05), as shown in Figure 1 .
WHOQOL-BREF Domain Scores between Genders
In general, female dental students showed higher mean scores for physical health (52.41 ± 12.31 vs 51.72 ± 12.4, t = −0.62, p = 0.535), psychological (55.86 ± 12.38 vs 54.55 ± 12.15, t = −1.177, p = 0.24), social relationship (62.64 ± 19.03 vs 61.31 ± 18.01, t = −0.789, p = 0.431), and environment domains (61.04 ± 13.95 vs 59.11 ± 14.54, t = −1.503, p = 0.134) compared to the male dental students with no significant differences (p > 0.05). Similarly, overall QoL (3.74 ± 0.87 vs 3.68 ± 0.85, t = −0.681, p = 0.496) and satisfaction with health (3.5 ± 0.93 vs 3.46 ± 0.91, t = −0.428, p = 0.669) were found to be higher among females compared to the male dental students without any significant differences (Table 4 ).
WHOQOL-BREF Domain Scores and Marital Status of the Dental Students
The distribution of WHOQOL-BREF domain scores between single and married individuals is shown in Table 5 , and there are no significant differences across physical health, psychological, social relationships, and environmental domains (p > 0.05). However, married dental students showed significantly higher QoL (3.87 ± 0.85 vs 3.65 ± 0.86, t = −2.65, p = 0.009) and satisfaction with health (3.7 ± 0.83 vs 3.4 ± 0.95, t = −3.54, p = 0.000) compared to the unmarried/single dental students.
WHOQOL-BREF Domain Scores and Educational Sponsorship
Dental students receiving government sponsorship for their education showed significantly higher mean scores for the psychological (57.88 ± 12.19 vs 53.09 ± 11.97, t = −4.498, p = 0.000) and environmental (62.93 ± 14.54 vs 57.94 ± 13.46, t = −4.043, p = 0.000) domains than the self-sponsored dental students. Similarly, government-sponsored dental students showed significantly higher QoL (3.93 ± 0.75 vs 3.52 ± 0.91, t = −5.678, p = 0.000) and satisfaction with health (3.79 ± 0.79 vs 3.21 ± 0.95, t = −7.509, p = 0.000) compared to the self-sponsored dental students, as shown in Table 6 .
Fig. 1:
Comparison of mean domain scores of WHOQOL-BREF in different educational levels (*<0.05) (UG, undergraduate dental students; DI, dental interns; PG, postgraduate dental students) 
Internal Consistency of the Items
The internal consistency of the WHOQOL-BREF questionnaire items was calculated by the Cronbach's alpha coefficient. The overall Cronbach's alpha coefficient based on standardized items was found to be 0.793.
dIscussIon
The present cross-sectional study was conducted among dental students (undergraduates, interns, postgraduates) to assess the QoL by using the WHOQOL-BREF protocol. In general, social relationships showed the highest score followed by environmental health, psychological, and physical health domains. This result suggests that social relationships and environmental health domains may have high impact of dental students' quality of rating rather than psychological and physical health domains. This finding is somewhat contradictory to the study reported by Andre et al., in which physical health and social relationships domains had greater impact on dental students' QoL. 13 In this study, sociodemographic variables (gender, level of dental education, marital status, and sponsor for the education) were assessed to compare across the four WHOQOL-BREF domain scores and two stand-alone items. Gender, marital status, and level of education did not show any significant difference across four domains of WHOQOL-BREF. This finding is suggestive of the fact that sociodemographic factors did not contribute much for the variation in every domain score, as there are other factors that could easily influence the QoL of the students apart from the factors considered in this study. 10 , 12 , 14 In our study, only scores of psychological and environmental health domains based on educational sponsor showed statistically significant (p < 0.05) differences. Governmentsponsored dental students showed significantly higher scores for the psychological and environmental health domains compared to the self-sponsored students for their dental education. This finding clearly suggests that dental school fee could have an impact on psychological and environmental health domains, as witnessed by lower scores among self-sponsored students.
Postgraduate students demonstrated higher scores in the physical health, psychological social relations, and environment domains as compared to undergraduate dental students and interns. This could be due to the larger number of years of clinical training, experience with the comprehensive patient care, and interaction with wider community compared to undergraduate dental students and interns. This finding is similar to the other studies in which years of dental education was considered as an important indicator of QoL among medical and dental students with the influence on psychological and social relationship domains. 13 , 15 The physical health domain includes items like related energy, sleep, work capacity, and activities of daily living. Dental interns showed lower physical health domain, which is suggestive of the completion of the clinical requirements and fulfilment of the graduate competencies. In addition, internship training provides lesser requirements of clinical cases, didactic, and other challenges.
Psychological domain includes items that reflect the enjoyment of life, personal belief, concentration, bodily image, self-esteem, and negative feelings. In our study, undergraduate dental students showed lowest psychological score suggesting high work load, expectations, and stress experience during the academic years. In Kingdom of Saudi Arabia, dentistry program starts after two years of preparatory health sciences program. In the first two years of preclinical dental training program, students are evaluated on their performance based on competencies through simulation-based laboratory examinations. Later years of the dental program mainly focus on clinical training of the students, and the competencies are assessed mainly through patient care procedures along with comprehensive treatments and case presentations. Capstone courses have been identified within the program to measure the overall outcomes of the program. Halboub et al. reported that as the student progresses through the dental undergraduate curriculum, the level of stress increases accordingly. 16 This could be one of the factors resulting in lower psychological scores among undergraduate dental students. Similar finding was reported by Mahmoud and Fareed among medical students in which decreased QoL was observed needing psychological support. 17 The dental interns showed significantly higher scores for the QoL and satisfaction with health. This could be due to the less workload and stress observed during the internship training program compared to the undergraduate or postgraduate students.
When comparison was made between male and female dental students with regards to physical health, psychological health, social relationships, and environmental health domains, females exhibited higher scores than the male counterparts. This could be attributed to various factors like emotional expression, sensitivity, and deeper social connection. 18 However, no significant difference was observed in the scores across all the domains between male and female dental students.
Moreover, the psychological and social relationship domain scores were lower for those students who were single than for those who were married. This could be attributed to the continuous support from the spouse and others, influencing psychological, social relation, and environmental health. 19 However, QoL domains did not show any significant differences between single and married dental students. Study by Henning et al. showed the relationship between marriage and lower psychological distress among medical students. 20 While married male had lowest stress scores and unmarried females had highest stress levels, 21 overall QoL and satisfaction with health were significantly higher among married dental students compared to the single dental students.
Unlike other studies, our study also has some limitations. Although study link was sent to many dental schools in Kingdom of Saudi Arabia, it was difficult to assess how many respondents belonged to the private and government dental schools. Further, the questionnaire did not capture the years of dental education, economic condition, social status, residence, and other variables from both undergraduate and postgraduate students. Crosssectional nature of the study indicates responses collected at one point of time. The survey questionnaire was distributed during the end of the semester, which could have influenced results as most of the study participants nearly completed the courses. There is likelihood that the respondents would have given favorable responses due to the social desirability leading to the biased information. Only few sociodemographic information was considered in our study.
Further studies are needed to examine the WHOQOL-BREF domain scores of dental students, dental practitioners, and other health professionals to assess the QoL. conclusIon Social relationship was the highly scored domain by the dental students, dental interns, and postgraduate students. Dental interns demonstrated higher overall QoL and satisfaction with health. In addition, dental students receiving government funding for their education showed higher scores for psychological health and environmental health domains. There is a need to improve the QoL of the students by considering various measures.
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